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(54) POSITIVE ELECTRODE ACTIVE MATERIAL, AND NONAQUEOUS ELECTROLYTE 
SECONDARY BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive 
electrode active material of which, filling density to a 
positive electrode is enabled to heighten, enabled to 
improve discharge rate property by reducing impedance 
of the electrode, and to provide a nonaqueous 
electrolyte secondary cell. 

SOLUTION: A positive electrode active material is 
characterized by a mother active material on the surface 
of which, either oxide particles or carbon particles with 
average particle diameter of 1 jim or less are adhered. It 
is preferable that the mass of oxide particles adhered to 
the mother active material is 0.001-2% of the mass of 
the mother active material. 
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2 ] ffi£ttfM&feK«S left* L T v * S ttfb 
»«[T-^Kfl:^ s mrE«:ff»»KoK*<^ 0 . 0 0 1-2 

[»#*3] Huls©ft:^ , K^ffitc^Lrv>5^h: 

Sn, Al, Ti, Mg, Fe, Bi, 
S bfcJitfZ r a><bi»«£nS'>fc< i b l^COTt:^<7) 

[«** 4 ] ttG«*fiHfeft«OE left* L X V > 5 SHb 
%0#L^tfK S1O2, Sn02, AI2O3, Ti 
O2, MgO, Fe 2 03, Bi 2 03, S b 2 O 3 *5 

5 ] fflfEttffS#>K*ffifc:ft-* ^X^^if — 
01-1 0%T*fc5^ t^#m^i-6ffi*JlliS®cOiE 

6 ] ltMEttf*«»fra s — «5£ : L i x My O 

2 

(3;*, Mii31^J^^^^^n^ / >^< «ht> iS^tc 

ifiSr^U yioJ:t/z te^tl^frO. 8^xSl. 
15, 0. 8^y^2. 2, 1. 5^ z ^5?riJ£t 

7 ] ffiK#f*«»«a*-«5£ : L i x My O 

2 

*&**U xiJJltfy l^nfttO. 8 ^ x ^ 1 . 1 
5. 0. 8£y£l. T*^:b£;ft,5Li 

[»*JS8 ] fflE«r*ft»IC3ft 5 — «^ : L i x My O 

4 

1. 8£y^2. 2&mS:^'Z>) x*mx>ztiz>L i&m 

m®&m&&mmxtbz> ^ £ *#»i-r6»*« 1 is 

IB** 9 ] S#SWK*BK, 1 v mtX 

Tw»fk»»^is«tt^*— ^>tt J F^ / >*< £ b— 

— ^$r^LTgfiga^nfcAS^> llftffijEJI, iuJfE 

[B**i 0] me«fws*«*ffiiwtt*LTir*6» 
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{kVB&^Ffc. Si02, Sn02, AI2O3, TiO 
2, MgO, F e 2 O3 , Bi2 03, S b 2 O3 2o<fc 
X/Z r O2 ^P>i8«StL-5 / >*< t t> lMfbWf 

-o*>s r t <t 9 ^m<o^mmm~ » 

[0 0 0 1 ] 

6 0 

[0 0 0 2] 

[0003] roy^^^r.&ejfete* y^#A 
[0004] _fctE y ^^^-r^-vn^mm^iEisfg^s 

t Lttt, WttfL i C 0O2 i^Uf^Aa^ h 
ft-frHfctt, L i N i O2 ft^wy f !>A=y^ua^ 

[000 5] JiB— 8cm»ffloiE«t LTIi, 
W^tt*» i<Oifi-&*«r, *I#tlt 

[0 00 6] -t L"C\ ±IS-^m?tilC0»{5<*«^fcJ9O 
3|g*«-**^tf iEffifl&*«iSOtt± 13 ^JS^rlt^ Sit 6 

[0 00 7] 

fcofc 0 r<C*3*>jE«Sftl(IB«riSi*«fbi-'<< 
50 ±oK**tt»feixfc<43fc«&, r^m^iic!: Lt+^ 
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[0 0 0 8] i i S7 p L/^/E^^J:5/E^S^I-<to 
[0 0 0 9] £/c, T/U=i^^Kfe*^^J:9jEa»» 
«*Wtt*«iSTi- 5 BflJH A fc *> o /c 0 

3 ytw, (pda) , mmw&tz 

[ooii] *«Wtt±«aaiHSr«*"f s^«>»-**tL 

[W*ttl«-»tllr!l»t5 r £ fc iW^t5 0 
[0 0 12] 

Sftgo3t«»lt«:*)li:a8tS 3 £ ^ 5 

fc. ^#f§^fCl£®l-B i, Sb, Si, 

A I , S nft^^#36^5£*^»<fc4tott-^*rft**-fr"C 
IE«S»Iti: Lfcirt, fS»frttan^K»*^*Bi- 

[0013] l i %&m&&mm&mtvofrbf& 

[0 0 14] £<blc, g«5Kfiaw^j«»^ds*:«^« 
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to 

[0015] *fc±fE0> J: o tzffiktom.^&XXfiX — 'tf 
[0 0 16] -r*^*,**W^«SiE«fi&»Wi, 

[0017] ffiE#ftffi4fcR*ffiu:f+#Lr^s 

BKbfttt^fl 5 Si, Sn, A 1 , T i , Mg, Fe, B 
i, S b&XTfZ r ^&lR*n**ft< tt> 1«0>tg 

[0 0 18] *fc**»*lt«ailcf*»uri^llMK4*! 
20 tt-T-sftS, Si02, SnO Z , AI2O3, Ti02, 
MgO, F e 2 Os joi^Z r O2 d^IRSixS'M 

[0 0 19] £P>K, (IMBflk*«S*«*ffiJC«-»LTV^ 
S»ft*tt^^K**sWE«*jgH*|(^>)ta<D 0.00 

[0 0 2 0] (KHB*ft:»«W*ffi^ft»U"CV^S 

0. 0 0 1-1 0%-C*5ci:^»*U\ 

[0 0 2 1 ] *«W^«SiESS«K«0««ci:*Sffi» 
30 StottjA»lW<cK£$K5 4>o-c»t4:v^ % — : l 

i x My Oz ( 1 ) 

Mtt»»A**»6>aitfiX<5^ft< tfc 1«*>tg 

*£r^u x, y «ij:tf zf»n-?no. 8 ^ x ^ 1 . 

15. 0. 8 ^ y ^ 2 . 2, 1. 5gz^5«jEf 
[0 0 2 2] 

: L i x My O2 (2) 

40 Sf&^U x*JJ:aytt^tt-en0. 8^x^l. 1 
5, 0. 8^y^l. 1 Zmfc-fZ) X&t>ZtlZ>L i 

^wa»&Ra^^b»t>#ajcflgfflT-# 60 

[0 0 2 3] 

-«* : L i x My O 4 (3) 

I^^^L, xio<tU«y li^tt^'no. 8Sx^l. K 

1. 8SyS2. 2SrfflSi--5) X$lti£tlZ>L i 

[0 0 2 4] ±15 (1) - (3) ^T't^ilSL i 
50 a»4kJRa^«fb»{c4o^r, M7C^<t LTliC o, N 
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i, Mn, Fe. V ft t*<D&MV>M&&m ££l V * £ ^ t 

[0 0 2 5] £/c, M5c^i: LtCoioi^N i frbm 
5 0 :roip<i:LiSSCoa^i!ft»«:, tttt»*ft 

[0 0 2 6] ^/cM^^-^^IfM^^t^ 

[0 02 7] ±!E (1) , (2) **C*5V*T. xCOffili 

0. 8—1. 1 SCOiSSB, yCOMfiO. 8 5 — 1. 1^ 

mm. Ewiaiii. 5-5<t-ts 0 jits o) * 
ic^D^x, xco^i^o. 8 — i. i<nmm. ycomte 

1. 8 — 2. 2(7)tSia<ti-5o x, yioit/zOlPl 

V\, x/y < 1 -e*>5^+^3te*tt^»e>tLi'. 

[0 0 2 8] ±E«#®««*ffil-f+#£*l5S 

1, Sn, Al, Ti, Fe, Bi, Sb, Mg, Zr 
*^OTC*WBS<b»tt^, #*L<tt, S i0 2> Sn 

02, AI2O3, TiOa, Fe 2 03, Bi 
2O3, Sb 2 03, MgO^«tt;Zr02^bIS$ 

[0 0 2 9] ±K#^»R*ffiKf*»«SftS;& 

[0 0 3 0] ±E*-aJ?>tt^-tt, swtt^n^wm 
tt£&§hr5<h 1 fete, IEffiS»lt» : F-P]±^J«»*«r 

[0031] |»ic±E*»S»K*iBJj:ft**-frail{t 
[0 0 3 2] spiSttS (-fte^S) 1 ,1 m £ 
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[0 0 3 3] ^jSWJCfcV^TilBiWtWtt^-SfcW:*- 
®cO^SI-oV>r, E PMAtMlit^ffiCMf If; 

■Mb«j*fc-?*fctt*— o<ao«a«r, s em 

[0034] m»mvoK&mzttm£i£xii*z» 
{btttt^^fffittefrfSfeK^Kfi^ 0 . 001-2% 

rfo^r fcMSFSLv*. r60W#*dso. ooi%*l 

z<Dtc&. ttmm&±&mm^m.fe£tiz>7bK o. oo 

[0 0 3 5] *fc* *{«S«>*t*B«c:f+»S*6^-* 
20 vSr^oKfitiSrfls^lfoSmcD 0 . 0 0 1-10% 

jestts^s, o. 0 1— 8%rc>isiaasi?£L<, 

H0. O 1 — 3%<0©H^J; 
[0 0 3 6] ±12efrS*KOj8ig*fefc IT 

IS, 4*WR££;h,£fewrtt&^as, a/^h 
30 fc#«:fcJ:tfy^*A{fc£4fe. felXtt^/wMb* 

Tc^M^^^stc^r-r^ y ^^cQj^itL i / (Ni 

+ M) ^ft^^^P<7)^^W:T* 1 . 0-1. 2<D®[aicfr 
5KR-£u i^M^^M^l^^te 8 
ot-i 1 0 ot:o?a««0ijc«i$i- 5 ffi^s w 

40 [0 0 3 7 ] ±Ef±£^&*<7>*-/i'Jfc£ flP£L< 
fil. 0 2-1. I5t'fc5 a J: 0#F£ LiMR*Gf 

fR«LaxS(^*5v^rii, 4 0 ot:— 9 5 o^^^Kf^r* 

[0 0 3 8] /^lE^^H^iLtlt 0*lx.te 
«»3^h, ttfb = ^H^^ s »iaicftffl-C 
50 [0 0 3 9] *fc±E!;^*Afb*»i:Lrtt, ^J^L 
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n\ *SMty^*A, Rflsy^*** «»y*-**, m 

[0 0 4 0] *fc % UR-yfrMlGtot LTIi, #J;i 
[0 0 4 1] Sblc±E^^vft^»i:Ltlis #J*- 

am,m^>*f> (emd) ^km^im*^^ (c 

MD) /jr^tong&^^v. **i'*BKfc^>'#>\ 
[0 0 4 2] *yt±B«{b*»i: L"Ctt, HMMK* 
[0043] -kit. ±X£rA>$~VM)&tab 

[0044] $ ffiiajRA&sxstt, **»a»« 

0*IBjHK-*-*fc J:^. **5* WE 
[0 0 4 5] Ifcfc, ±feco £ 9 Lfc jE«i&»ft£ 

•10 0 4 6] ±E<z>J: 

[0 0 4 7] ±E<0«fc 9 \C&f&L,tzlEmfBWg& 

[0048] ±E«a*ttJ-*5»' % "c, MEtt*x«a*. 



(5) M2 00 3- 1 0 9 5 9 9 

[0 04 9] *:|5^JC«-5**tt*PffiXfttt«ltt, ±E 
co J: 5 \zmm UfcjE*W»IK3 J: WW*)*]*'^ ^ 

So 

[0 0 5 0] CCT'iifS^maJ^I^ bTJ4, «^.tfr-fe 

7(? ^-nxf-uy (PTFE) , ^y^t'^Uf^ (P 
VDF) . i/y-/p tvy-^xy^f ^ (E 
P DM) % x^ls^-?*^*** (SBR) 

[0 0 5 1 ] £fc, _bEjE«tt, «x.tffflEiEiS»f 
20 [0 0 5 2]-*, AW&SIMttLTli, «x.tfy^ 

m feR^e&n a* a -r s r. t a« 

[oo53] rr-eiiayf^M^^ai-ftttit 

30 ^XMXIttNl (MCF) *fctt*y:7*-X*R*-# 
><75j«fiK*«36 $ ttffl*tb6o «M-* IIMIILS2 5 0 
0t»±-e»lftftLfc«»*O> — XtTy^*« 

[0 0 5 4] £fcfKrE«*«&Rl±, 4»fc*Mfc#*rT 7 
ooX^-tt^ <t9^L<ii8 0om(;|gif- 
^$:fU Xi&lE]#r (XRD) icjcSJMMfttta (10 
1 ) [HltFr t°— ^ (P 1 0 1 ) £ (10 0) (EltFrt 0 -^ 

(Pi 00) ^MltPioi/Pioo^O. 7 — 

i£:fc&fI£*i§fti-6 hu EJE«?S ft K S: * tf iEH t wft^ 
[0 0 5 5) £ h\z.m^)^V ^4* s s**&M - fettSi" 

5*^=y^*iLtit -m<t?-?> (T i 
s 2 ) , i»k^!)^T> (M0S2) , tuyj^^- 

y (NbSe 2 ) ^$r{^ffl-r^)^<b^T'#5 0 I^J: 9 
50 l4(STi"6t>o^ftfli^Sft^if^D-r5yi:«) % 
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[0 0 5 6] ^SK^V^SS&JR*!: LTIi, T/u 

7/K^-)A^, -7^->^a^ ( y^- 
[0057] y ^ ^jr>**&m - scm-rs 

[0 0 5 8] t.tz/<^>-y—tl,XtemZ-tttf ] J^h7 
-7;l,7fx3^U>> (PTFE) , l J t*— V X> 

(PVDF) , xfuy-Zoei/y-^^I^ 
(E P DM) , (SBR) s 

^/i^^^fvMrA-a — * (CMC) 

[0 0 5 9] ^fc±:fSir^l/-^ii, PJ^^fiKtttflBK 

[0 06 0] #fcmmmt t-c is, #*^&^ffi#pff 

(y^Aig) £^£it7tS&riM£ffl£*tSo 

[0 06 1 ] #7K^^U-Cli, ^J^I^^UV^-^ 
b (EC) , ynt'l/y^-^-F (PC) %f(D 

mvt*—#*'- b^v* ^vu#— v (dm c) , 

p«fvl/:n^7U# — h (MEC) , v^^yu* — 

(DEC) m<om&*-^*- b^i?* h=*r>^ 
(DME) , i/^b*^^*^ (DEE) , 

V (THF) , 2-^f^fh7t KP77V (2-M 
eTHF) ^<Dit^.-f/^^7l>>' :i:, "T/l', y — 
y^n^^hV (v-BL) ^(7)^^^x/^Tir 

h^hy/u (an) ^cnmmt^Vo^*^*? ^ (s 

L) -^v 1 ^ ^vU^/Uzfc^v' K (DMSO) %$<nm\kfy)$: 
[0 0 6 2] ±iS^7K®»^^Ltt), 2iW 

c pc, v -b Lfrhm&nz>'Pte< t h im/)>bte 

Z>m*?. EC, PC, y - B L7^e>iltf*t6'>ft < £ k 
lltctDMC, ME C v DEC, DME, DEE, TH 
F, 2 -Me THF, A N frbm&tlZ'Pte < t h 1 H 

[0 0 6 3] ftfiilcffiilEy • 

hs ECiPCiy-BL, EC^PCiMEC, EC 
<tPC<tDEC, EC£ PCirDEE, EC^AN, E 
CtMEC, PC^DMC, PC<tDEC, SfcliEC 
^DECd: ^ t ri^lc»£ L 



(6) W2 00 3- 1 0 9 5 9 9 

/0 

[0 0 6 4] aWJS^LTti, «ix-tfiate*»-y^^^ 

( L i C l O 4 ) , A^oiby V^y^^^ (LiPF 
e) , l5 9^o<fby^£^ ( L i B F 4 ) , T^oftftt 
iy^^A ( L i A s F 6 ) , hy7;^o^^^/t,7 
*>^y (LiCFaSOa) , *?*bV V 
p^f/^/U7t^^ K!/f?A [LiN (CFs 
SO2) 2] ^<7>y ^£A&#0IJ^-C#5o L i 

P F 6 , L i B F 4 , LiN (CF3SO2) 2 

i B F4 Sr$#i-5*«iE«i»ftKo*fl5S:«fai-rs« 

[0 0 6 5] Z^^(75l|;«ffl(0*7K««l-«"r58»fi 

13 o. 1-3. o*-^/ l<7)j6H^Si-sr ta^* 
LV\, «#?*S»fiW3. 0*J\«/ 1 ^r^^^i^y 

[0 0 6 6] ±JBWfigJC«6 iE«iS»H*5 ^^ttSrffl 

[0067] mz*—i£>i&**ttm&^xjEmmm'& 

[0 0 6 8] 

[0 0 6 9] Hft^Jl-2 lfc«fcWfc»g]l'-7 

[0 0 7 0] [IEfiiS«KoHK] l 5, 2 

0 fc LT* lfc«t-^-f«a*i:^6 J: 5l-»fb = ^/^ h 

L, ^<DmWi&&ft&^&ffi^*Xim9 0 0t-C5 
50 [0 0 7 1 ] *S£^j 16-17, 2 \ t Ltt 1 



n 

X Vmfc^tzb Z.*>. L i N i O2 CDEtfiv^ — 

[0072] — * % hjs^j 1 8 £ its 1 £ffli^-r*a 

r £ J: 9 S:#fS«>«£ ft t 
J: 19 8'!^ L/c LiNio. sCoo. 2 

[0073] — nmrn 1 9 £ us 1 fe«nc^-r«a 

«i:ft-5J:5J-»^>^>»*. *iMfcy^!>^»* 
^#i^T'M8 0 0tt'i 0^i^ct5-i:l-i 

[0074] ^<n&&m<m&ffiyk*\c&mi£Litoxm 

£ fc»*fc T-Js <fc tf/ * fete # - # £ £ * 
»LTSi ft* «t 3 JciMb4*i»KclK43 £ 

[0 0 7 5] — 5 0 /i m £ ft*4*{k* 
(S i O2) *r2. 5f(*%»»S*fcjftca*H** 

[0 0 7 6] BUHSH^J 1 K*5V vcWR Lfcttfr 

[0 0 7 7] *fc, MEXlKffll 8lc:fc^-C»I»Lfc* 

S:Jt;««i]3(c«S3Eaft«»Kt Ufflflto 
"[0 0 7 8]—*, T*9ttS^2 #imfcfi*ftBf{b*tt 
^ (S i0 2 ) fcf+#S-frfcA«^tt*llS« 1 iWIW- 
&g L X ttmm 4 |c« 5 IEffiJ§ttR£ W§8 L Ac 

[0079]-*. iswi, nMmiG^sxxfmmm 

1 9T'P^Lfc©^fS^Wl-^LT. ^Pl2 0 0 0-3 

0 6 5 8 4* t-/Ttr^3^-> Kft^ffl it, a*fS 

«^®MnftiS iOaW, A 1 2 O3 
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liT i02lie««rt(a^ tt*«5-7lC 
[0 0 8 0] ftifcJifET/i' Kfeli, 7*-f y^** 

[008 1] ^bttfe^-jESttRi^StSti-T-StlStt 
(SEM) SrfflVNT««U^i3lS*4:BI2*5J:t/0 3Jc^: 
t. 82 KMMbfttt^Srtt* S*T^ftVMfctt« 2 (c« 

10 ttm£m%<Di&*mm.$:^\^x%>*) , Srftt&»fl*ffi 

[00 8 2] -*\ ID 3 ttUffiM 1 tc«6 jE«»*KO 
mnft s i o 2 KteWtt^-a* L i C o O 2 f&^S^ZT-S 
[0 0 8 3] ftfc\ Wi«)fS®tl«LfeMit 

20 (Dfcmftffi&ft? Xm^S PvT-fyJ-F- (EPM 
A) ^fflV^tt^o 

[0 0 8 4] [jE««ffiOfpjH] tlbnfc^M 
»ft»«riEffiS«llti:U-Cfflv\ 0>jE«J&»« 9 0 « 

x# v vik tf- yfy4 sc*% £ £r^£- ltie^sj 

IOIE1i^J$:N-^^-2-eny K 

30 Scilciot, htfct^IEffil 2 Srttfc 

[0 0 8 5] [A«<Dfts«] jR*****9 3«*% 

[00 8 6] [1111^^(7)1^] ±IE<Dct 5 (ClK 
Lfc#*««*5<tt5it«Wlffl^jEffil 2^*51/^ 

40 JHrt(cttSil6LiCo02, L i N i O2 ftifOL 

[008 7] [m«i<D*&ti:] -ttsco J: 9 f-TOK Lfc^H 
1 l <t#IEfii 1 2 £ LTIH 1 [CTF-tmfe&fti- Z> 

coy ^^A-f^-v-^mydii o*:-?-ix-en^SJUfc a 
[0088] -rft^>^. ^y ^^^-r^-^-^s^i 0 

(cjoi>T, ^x^^^A^ft-SWlSRffitt^ftte^Sl 
4ttJSWIc|6»flci 8*siaBS*iT^6o M»i 5 
50 tt, huIES«1^1 4^iR*ft*Jx-C^5. mjIBmS^l 
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JEH1 2, ±s<l<~- # 1 3*>£U^*&1 1 &^<D 
[0 0 8 9] ItfJfS-fe^U-* 1 3^Jx^^*, 
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[0090] [m^i^fM] ±^<dx vizmMLtz&n 

U lCT^IMCap (1C) £ 4 CT'CO^km^ 
iCap (4C) C0lt^S'i^L^ o fc*>\ Cli«cm* 
T% #IB* (h) COiggfr, o£ 9 C= l/h-Cft£*t 
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